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[57] ABSTRACT 

A video signal obtained by a solid-state image pickup 
device is supplied to a display apparatus to display an 
image. The number of the pixels of the solid-state image 
pickup device is smaller (e.g., \) than that of the screen 
of the display apparatus. The transfer clock of the solid- 
state image pickup device is so controlled that the video 
signal output therefrom corresponds to an image dis- 
played at the region of \ of the reproducing screen. The 
video signals from four solid-state image pickup devices 
are compounded so as to display an image composed of 
four divided images on one screen. A synchronizing 
signal which is a reference for the transfer clock is trans- 
mitted from the display apparatus so as to synchronize 
the four video signals. In another mode, the transfer 
clock is so controlled as to enlarge a video signal which 
corresponds to an image for the 4 region of the repro- 
ducing signal and display the image on the entire part of 
the reproducing screen. 
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SOLID-STATE IMAGE PICKUP APPARATUS 
HAVING A PLURALITY OF PHOTOELECTRIC 
TRANSDUCERS ARRANGED IN A MATRIX 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a solid-state image 
pickup apparatus for supplying a video signal to a dis< 
play unit. 

2. Description of the Related Art 

A monitoring system or the like which uses a plural- 
ity of cameras is so designed as to enable the simul- 
taneous reproduction of video signals of the respective 
TV cameras. When such a plurality of reproduced pic- 
tures are displayed, a method of displaying the images 
picked up by the respective TV cameras on the corre- 
sponding TV monitors, a method of displaying the plu- 
rality of pictures on one TV monitor by time sharing, or 
a method of displaying the pictures by dividing the 
screen of the TV monitor into the corresponding num- 
ber of regions is adopted. In a general monitoring sys- 
tem, only the reproduction of a plurality of pictures is 
required and since a high resolution is not particularly 



10 



15 



20 



out in the former J horizontal scanning period and the 
image information which corresponds to the video sig- 
nal Y2 is read out in the latter J horizontal scanning 
period. In the latter i vertical scanning period, the 
image information which corresponds to the video sig- 
nal Y3 is read out in the former i horizontal scanning 
period and the picture information which corresponds 
to the video signal Y4 is read out in the latter i horizon- 
tal scanning period. In this way, the images picked up 
by the TV cameras 1 to 4 "are simultaneously displayed 
in the divided regions A to D, respectively, of the re- 
producing screen. 

In the above-described image pickup system, the 
main controller 6 is inevitable for not only controlling 
the operations of the plurality of TV cameras 1 to 4 but 
also generating the composite video signal Y,,, for pro- 
ducing the four divided reproduced pictures from the 
video signals Yi to Y4. Such a main controller 6 requires 
a large-scale circuit structure such as the field memory 
6c for storing the image information for at least four 
pictures and the screen controller 6b for reading out the 
image information from the field memory 6c and com- 
pounding it. A plurality of circuits for connecting the 
TV cameras are also necessary. Thus, this kind of image 



necessary in most cases, there is a tendency to adopt a 25 pj^j^^p ^y^^^ suffers from a high cost. 



method of displaying a plurality of reproduced pictures 
on one TV monitor with the reproducing screen di- 
vided into the corresponding number of regions. 

FIG. 1 is a block diagram of the structure of an image 
pickup system for displaying a plurality of reproduced 30 
pictures on one TV monitor. In FIG. 1, four TV cam- 
eras 1 to 4 are used for displaying four reproduced 
pictures on one TV monitor 5. 

Each of the TV cameras 1 to 4 is connected in parallel 
to a main controller 6 and video signals Yi to Y4 which 35 
are output from the respective TV cameras 1 to 4 are 
input to the main controller 6. The main controller 6 is 
provided with a synchronizing signal generator 6a, a 
screen controller 6b and a field memory 6c, and not only 
synchronizes the operation of each of the TV cameras 1 
to 4 at a predetermined timing* but also compounds the 
video signals Y] to Y4 into a composite video signal Ym 
for simultaneously displaying the four images on the 
same screen, and supplies the composite video signal 
Ym to the TV monitor 5. 

The synchronizing signal generator 6a supplies a 
synchronizing signal SY to each of the TV cameras 1 to 
4 so as to make TV cameras 1 to 4 have the same opera- 
tion timing. The screen controller 6b reduces the video 
signals Y| to Y4 obtained from the TV cameras 1 to 4, 
respectively, to i both in the horizontal scanning period 
and in the vertical scanning period, temporarily stores 
the picture information which corresponds to the four 
pictures in the field memory 6c and reads out the image 



In addition, since the video signals Yi to Y4 obtained 
from the TV cameras 1 to 4 are culled in the horizontal 
and vertical directions and compacted, the resolution 
intrinsic to each of the TV cameras 1 to 4 is not made 
the most of and the system involves much waste. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to eliminate the waste of the TV cameras in a solid-state 
image pickup apparatus and simplify the circuits for 
connecting the TV cameras so as to greatly reduce the 
cost. 

It is another object of the present invention to pro- 
4Q vide a solid-state image pickup apparatus which is en- 
able of simplifying the circuits for connecting the TV 
cameras so as to greatly reduce the cost of the image 
pickup system. 
It is still another object of the present invention to 
45 provide a solid-state image pickup apparatus which can 
produce a high-quality reproduced picture by using a 
solid-state image apparatus having a small number of 
pixels. 

A first characteristic feature of the present invention 
lies in that a solid-state image pickup apparatus is pro- 
vided with a solid-state image pickup device the num- 
ber of pixels of which is equivalent to 1/n of the number 
of the pixels of a reproducing screen in the vertical 
direction and generating information charges which 
information from the field memory 6c in a predeter- 55 correspond to an image pattern by the photoelectric 
mined order so as to generate the composite video sig- conversion of the image to which light is projected, a 
nal Y„. To be more precise, the video signals Yi to Y4 driving means for transferring the information charges 
are stored in the field memory 6c with the data thereof in the vertical direction by driving a vertical transfer 
culled out on every other pixel both in the horizontal means and a horizontal transfer means and transferring 
scanning period and in the vertical scanning period, and 60 the information charges which have been transferred in 
the image information which corresponds to the images the vertical direction to each line in the horizontal di- 
from the TV cameras 1 to 4 is read out in every i hori- rcction and a timing control means for setting the opera- 
zontal scanning period and every J vertical scanning tiontimingof the driving means in correspondence with 
period to generate the composite video signal Ym- the synchronizing signal of the. reproducing screen and 

For example, in the case of displaying pictures on the 65 in that the driving means transfers the optical charges in 
four divided regions A to D, as shown in FIG, 2, in the the horizontal direction in the period 1/n of the hori- 
former i vertical scanning period, the picture informa- zontal scanning period of the reproducing screen, so as 
tion which corresponds to the video signal Yi is read to obtain a video signal for displaying an image which is 
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l/n as large as the reproducing screen in both horizon- 
tal and vertical directions in a specified region of the 
reproducing screen in accordance with the operation 
timing which has been set by the timing control means. 

A second characteristic feature of the present inven- 
tion lies in that the driving means transfers the optical 
charges in the vertical direction in the period of l/n of 
the vertical scanning period of the reproducing screen 
and transfers the optical charges in the horizontal direc- 
tion in the period of l/n of the horizontal scanning 
period of the reproducing screen so as to obtain a video 
signal for displaying an image which is l/n as large as 
the reproducing screen in both horizontal and vertical 
directions in a special range of the reproducing screen 



and a data processor for judging the contents of the 
communication data and changing the scanning timing 
of the timing control means in accordance with the 
contents of the data arc provided and a video signal 

5 synchronous with the synchronizing signal is supplied 
to the communication line. 

It is therefore possible both to selectively operate the 
plurality of solid-state image pickup apparatuses which 
are connected to a common communication line and to 

10 obtain the video signals with the same scanning timing 
from the respective solid-state image pickup appara- 
tuses by providing various communication data for 



controlling the operation for the solid-state image 
pickup apparatuses in a period overlapping with the 
in accordance with the operation timing which has been 15 specific period of the synchronizing signal. Conse- 
set by the timing control means. quently, it is possible to connect the solid-state image 

The method of displaying an image on a reproducing pickup apparatuses the number of which can be desig- 
screen by using the solid-state image pickup apparatus nated by the communication data to the same coramuni- 
for displaying an image in a specific region of the repro- cation line without the need for adding a special circuit, 
ducing screen as described above is characterized in 20 thereby simplifying the circuit. 



that a plurality of the solid-state image pickup appara- 
tuses are connected, in that the driving means of the 
respective solid-state image pickup apparatuses are op- 
erated in accordance with a common synchronizing 
signal in that timings which are different from each 25 
other by a multiple of l/n of the horizontal scanning 
period and the vertical scanning period are set by the 
respective timing control means and in that the video 
signals obtained from the respective solid-state image 
pickup apparatuses are compounded, thereby display- 
ing the images of the respective solid-state image pickup 
apparatuses on the corresponding regions which are 
obtained by dividing the reproducing screen into n 
regions in both horizontal and vertical directions. 



It is also possible to utilize a solid-state image pickup 
apparatus as a communication terminal by providing a 
communication data transmission circuit for the solid- 
state image pickup apparatus. 

A fourth characteristic feature of the present inven- 
tion lies in that a timing controlling means is provided 
for setting the timings for vertically transferring the 
information charges which correspond to the vertical 
pixels the number of which is i that of the horizontal 
30 scanning lines of a reproducing screen so that the tim- 
ings in the odd and even fields are different from each 
other by one horizontal scanning period. 
Therefore video signals which indicate image infor- 



mation are alternately obtained in the odd and even 

Since the solid-state image pickup device is driven for 35 fields at intervals of two horizontal scanning periods, 

the period of 1/n of the horizontal scanning period and When these video signals are reproduced by non-inter- 

the venical scanning period, the driving timing is set as laced scanning, the horizontal scanning lines are altcr- 

desired within the horizontal scanning period and the nately drawn on odd lines and even lines in each field 

vertical scanning period and a video signal is output in and a picture with the horizontal scanning lines ar- 

a specific period in the horizontal scanning period and 40 ranged at uniform intervals in the on the entire area of 



the vertical scanning period, it is possible to display the 
picture l/n as large as the reproducing screen at a given 
position of the reproducing screen in accordance with 
the set driving timing. 

Since a plurality of solid-state image pickup appara 
tuses in which the solid-state image pickup devices are 
driven for the period of l/n of the horizontal scanning 
period and the vertical scanning period arc connected 
and timings which are different from each other by a 



the reproducing screen. 

In this way, the present invention also provides a 
method of producing an image for one producing 
screen by using a solid-state image pickup device hav- 
45 ing \ as many pixels as the pixels of the reproducing 
screen. Relating to this technique, the applicant of the 
present invention has already proposed a solid-state 
image pickup apparatus which enables the use of a solid- 
state image pickup device having a small number of 
multiple of l/n of the horizontal scanning period and 50 pixels and a low resolution in Japanese Patent Laid- 
the vertical scanning period are set by the respective Open No. 20458/1988. FIG. 3 is a block diagram of this 
timing control means, the solid-sute image pickup ap- structure of the solid-state image pickup apparatus and 
paratuses are subsequently driven in the horizontal FIG. 4 shows the operation timing thereof, 
scanning period and the vertical scanning period and A CCD solid-sute image pickup device 11 of a frame 
the video signals are obtained from the respective solid- 55 transfer system is composed of an image pickup portion 
state image pickup apparatuses without being over- 111, a storing portion IIS and a horizontal transfer 
lapped with each other. It is therefore possible to simul- portion IIH. The numbers of the pixels of the image 
tancously display the plurality of images on the corre- pickup ponion IIS in the vertical and horizontal direc- 
sponding regions which are obtained by dividing the tions are respectively reduced to i of the number of the 
reproducing screen by compounding the respective 60 pixels of the conventional image pickup device, For 
video signals. example, in the case of the image pickup portion 111 for 

A third characteristic feature of the present invention the NTSC system, 120 vertical pixels and 162 horizontal 
lies in that a detection circuit for detecting a synchro- pixels per field are formed (conventionally. 240 vertical 
nizing signal and communication dau from a communi- pixels and 324 horizontal pixels per field). The CCD 
cation line to which a television synchronizing signal 65 (11) is driven in pulsation by a transfer clock generator 
and various communication data are transmined, a tim- 12, and a vertical transfer clock <f>K» a storing transfer 
ing control means for setting the timings of driving clock <{>5 and a horizontal transfer clock are supplied 
circuits in accordance with the synchronizing signal to the image pickup portion 111, the storing portion IIS 
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and the horizontal transfer portion IIH, respectively. nmi^ir nT-o^T.inT^^v. „^ ^„ .^^ 

These transfer pulses 4,y, <(>sand i,n are supplied to the ^^'^^ DESCRIPTION OF THE DRAWINGS 

respective ponions of the CCD 11 in accordance with FIG. 1 is a block diagram of an example of a conven- 

the timing signal generated by a timing controller 13 on ^ion^l image pickup system; 

the basis of a vertical synchronizing signal VD and a ^ ^IG. 2 shows the structure of a reproduced picture 

horizontal synchronizing signal HD. system shown in FIG. 1; 

In the CCD 11. since the numbers of the pixels in the ^ » ^^^^^ diagram of an example of an image 

vertical and horizontal directions are i of those in a P^^^.^P apparatus m the related art; 

conventional one. when information charges are read I t an operation timing thereof; 

out of the storing portion IIS at a transfer pulse having . ^^^^^ schematically show a reproduced 

the same period as the horizontal scanning signal HD ^^^^^^ ' ^' • r 

♦w- * 1 1- ■ J • f FIGS. 6a and 6b show the operation timing of an 

the honzomal scanning hnes obtained is i as many as embodiment of a solid-state imkge pickup apparatus 

those m a conventional one which are nece^ary for according to the present invention; 

constituting a television screen. Therefore, the frcqucn- 15 piG. 7 is a block diagram of the structure of the 

cies of the stormg transfer pulse <i>s and the horizontal embodiment shown in FIG. 6; 

transfer pulse <^ff are reduced to J of the horizontal piG, 8 schematically shows* a reproduced picture by 

scanning signal HD. In other words, the information the embodiment shown in FIG. 6; 

charges are transferred from the storing portion IIS to FIG. 9 is a block diagram of an image pickup system 

the horizontal transfer portion IIH at intervals of 2 H 20 using the embodiment shown in FIG. 6; 

periods. Therefore, the video signal Xo(0 is obtained FIGS. lOo and 105 show the operation timing 

from the CCD 11 at intervals of 2*H periods. The video thereof; 

signal Xo(/)is an intermittent signal which exists for 1 H FIG. 11 shows the structure of a reproduced picture 
period every 2 H periods. In order to form the video by the system shown in FIG. 9; 
signal Xo(o into a continuous signal, it is input to an ^5 FIGS. 12 and 13 are block diagrams of other exam- 
interpolator 14. The interpolator 14 delays the video P'^^ of an image pickup system; 
signal Xo(/)by 1 H period by a delay circuit 14j so as to FIG. 14 is a block diagram of another embodiment of 
generate a video signal Xi(,) and adds the video signal ^ solid-state image pickup apparatus according to the 
Xitf) to the video signal Xo(o by an adder 146, thereby P^""l* invention; 

outputting a continuous a video signal X(o every 1 H ^° , ^^9\ ^5 shows the wave forms of synchromzmg 

Dcriod o K f J signals in the embodiment shown m FIG. 14; 

Thethus-obtained video signal X(t) is subjected to " f^]^"^ "^iY"" "Z"*" j^S^f ^y*^^"' 

. t , J. y t-r- • ^ usmg the embodiment shown m FIG. 14; 

processings such as sample holding and amphfication by pf^g „^ ^^^^ ^^^^^^ 

a signal processor 15 and supplied to a TV momtor 16 in 35 thereof 

the form of a video signal Y(o. fig/ i8 is a block diagram of a communication sys- 

Accordmg to this structure, from every signal, two tem using the embodiment shown in FIG. 14; 

horizontal scanning lines of the reproducing screen are fig. 19 is a block diagram of still another embodi- 

obtained, so that it is possible to adopt a CCD having a ment of a solid-state image pickup apparatus according 

small number of pixels as a TV camera. 40 to the present invention; 

Although this solid-state image pickup apparatus FIG. 20 shows the operation timing thereof; 

enables the improvement of the horizontal resolution by FIG. 21^7 and 2\b schematically show the reproduced 

the interlaced driving of the CCD 11, the interpolator picture by the embodiment shown in FIG. 19; and 

14 in the solid-state image pickup apparatus causes the FIG. 22 shows a further embodiment of a solid-state 

following inconvenience. 45 image pickup apparatus according to the present inven- 

In the case of picking up the image of an object such tion. 

as that shown in FIG. 5A. the images of the regions Ol DESCRIPTION OF THE PREFERRED 

to 03 are first picked up in the odd field ODD, so that EMBODIMENTS 
the lines (solid lines) Ol, Ol to 03 and 03 are drawn, as 

shown in FIG. SB. The images of the regions El to E3 ^ A» embodiment of the present invention will be ex- 
are then picked up in the even field EVEN, so that the P'*'"^'' hereinunder with reference to the accompany- 
lines (broken lines) El, El to E3 and E3 are drawn, as mg drawings. 

shown in FIG. 53. According to this process; some FIG. 6 shows the operation timing of an embodiment 

regions of the object are reversed on the reproducing „ of a sohd-stote image pickup apparatus according to the 

screen, as is obvious from FIG. 5B. For example, al- " invention, wherem FIG. 6A shows the ogrra- 

though the region 02 is above the region E2 in the V "T- ''^l'"^ ^'^'f ^^^■'^'^ 

object, some portions of the region 02 is situated below ^fz^^'^pT^. ^r^l^rT^^^ tTT^ T,?*^ 
. -J' ^, . r Ti. r *t- (IH). FIG. 7 is a block diagram of the structure of the 

the region E2 on the reproducing screen Therefore, the embodiment shown in FIG 6. 

improvcmcntofthequalityonthereproducingscreenis ^ ^ ^CD solid-state image pickup device 110 of a 
not expected from the related art in spite of the mter- frame transfer system is composed of a pickup portion 
laced dnvmg of the CCD 11. nOI, a storing portion llOS and a horizontal Uansfer 

In the present invention, this defect is ameliorated. portion llOH. Information charges produced on the 
The above and other objects, features and advantages pickup portion 1101 by photoelectric conversion are 
of the present invention will become clear from the 65 temporarily stored in the storing portion llOS and the 
following description of the preferred embodiments information charges stored in the storing portion llOS 
thereof, taken in conjunction with the accompanying are output as a video signal Y through the horizontal 
drawings. transfer portion llOH. The number of the pixels of the 
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CCD HO in the vertical direction is set at i of the num- is determined by the delay of the vertical transfer timing 
ber of the pixels of the reproducing screen and the num- signal VT and the horizontal position for displaying the 
ber of the pixels of the storing portion llOS is also set in image is determined by the delay of the horizontal trans- 
correspondence therewith. fer timing signal HT. Since the displaying period of the 
A driving circuit 111 for driving the CCD 110 is 5 video signal Y is J of the vertical scanning period and 
composed of a venical transfer clock generator lllV the horizontal scanning period, the delays of the timing 
for supplying a vertical transfer clock i^y to the image signals VT, HT with respect to the respective synchro- 
pickup portion 1101. a storing transfer clock generator nizing signals VD, HD are set at V/2, H/2, respec- 
111 S for supplying a storing transfer clock to the tively, at the maximum so as to display the image with- 
storing portion llOS and a horizontal transfer clock 10 out separation. 

generator lllH for supplying a horizontal transfer Although the size of an image displayed on the rcpro- 
clock 4>H to the horizontal transfer portion llOH, and ducing screen is reduced to i of the reproducing screen 
drives the CCD 110 in pulsation in accordance with the in the vertical and horizontal directions in this embodi- 
outputs of a vertical transfer timing controller 112 and a ment, it is possible to produce an image having a size of 
horizontal transfer timing controller 113. The vertical 15 less than i of the reproducing screen in the vertical and 
transfer clock generator 11 IV transfers the information horizontal direction by reducing the number of the 
charges for each screen to the storing portion llOS in pixels of the CCD 110 in the vertical direction and 
accordance with a vertical transfer timing signal VT. increasing the frequency of the horizontal transfer clock 
while the storing transfer clock generator HIS transfers ^jjso as to transfer the information charges in the hori- 
the information charges for each horizontal line to the 20 zontal direction in a period of less than i of the horizon- 
horizontal transfer portion llOH in accordance with a tal scanning period. 

horizontal transfer timing signal HT. The horizontal Even if a CCD solid-state image pickup device hav- 
transfer clock generator lllH transfers the information ing the same number of vertical pixels as the number of 
charges which have been supplied from the storing the pixels of the reproducing screen is used, the corn- 
portion llOS in the period of i of the horizontal scan- 25 paction of the image in the vertical direction is also 
ning period IH. Therefore, the displaying period of the possible by so designing the solid-state image pickup 
video signal Y is reduced to J of IV and IH. rcspec- device as to shorten the period of the pulse for transfer- 
tively. as shown in FIG. 6. and the image reduced in ring the information charges to the horizontal transfer 
size to i of a reproduced picture in the vertical and portion and complete the transfer of the information 
horizontal directions are displayed. The video signal Y 30 charges in a period of not more than J, of the vertical 
is blanked by a vertical blanking signal VBL and a scanning period. In this case, the information charges 
horizontal blanking signal HBL so as to eliminate noise for not less than two pixels are mixed in the vertical 
in the period other than the displaying period. transfer process. 

The vertical transfer timing controller 112 and the FIG. 9 is a block diagram of an image pickup system 

horizontal transfer timing controller 113 are operated in 35 using the solid-state image pickup apparatus of this 

accordance with a vertical synchronizing signal VD embodiment. A plurality of solid-state image pickup 

and a horizontal synchronizing signal HD, respectively, apparatuses are connected and the images of the respec- 

and output the vertical transfer timing signal VT and tive solid-state image pickup apparatuses are simulta- 

the horizontal transfer timing signal HT, respectively, neously displayed on a TV monitor. FIG. 10 shows the 

which provide transfer timings a constant period behind 40 operation timing of this system, wherein FIG. lOA 

the falls of the respective vertical synchronizing signal shows the operation timing in a vertical scanning period 

VT and horizontal synchronizing signal HT. The verti- (IV) and FIG. lOB the operation timing in a horizontal 

cal and horizontal transfer timing controllers 112, 114 . scanning period (IH). 

set the delaying periods of the respective timing signals Television cameras 121 to 124 have the structure 
VT, HT with respect to the respective synchronizing 45 shown in FIG. 7 and respectively output video signals 
signals VD. HD at 0 to V/2 and 0 to H/2, thereby Yi and Y4 for displaying the images reduced in size to J 
assigning the position on the reproducing screen for in the vertical and horizontal directions. Synchronizing 
displaying the image. For example, when the vertical signals SYi to SY4 are supplied from a synchronizing 
transfer timing signal VT is set to be output V/3 behind signal generator 125 to the respective television cam- 
the vertical synchronizing signal VD and the horizontal 50 eras 121 to 124 for synchronizing the respective opera- 
transfer timing signal HT is set to be output H/2 behind tions and setting the timings for vertical scanning and 
the horizontal synchronizing signal HD, as indicated by horizontal scanning at delays of V/2 and H/2. The 
the solid lines in FIG. 6, an image (I) which is reduced synchronizing signals SY| to SY4 have a vertical syn- 
in size to i in the vertical and horizontal directions is chronizing signal V-SYi or V-SY2 and a horizontal 
displayed on the reproducing screen at the reference 55 synchronizing signal H-SYi or H-SYj. By a combina- 
position of J of the vertical length from the top and i of tion of these synchronizing signals, the position on the 
the horizontal length from the left-hand side, as indi- reproducing screen for displaying the image is deter- 
cated by the solid line in FIG. 8. If the delay of the mined. The vertical synchronizing signal V-SYiissct at 
vertical transfer timing signal VT is changed to V/2 and a delay of V/2 with respect to the vertical synchroniz- 
the delay of the horizontal transfer timing signal HT is 60 ing signal . V-SYi and the horizontal synchronizing sig- 
changed to H/3, as indicated by the broken lines in nal H-SY2 is set at a delay of H/2 with respect to the 
FIG. 6, the timings for the vertical transfer clock <|>k» horizontal synchronizing signal H-SYi. The vertical 
the horizontal transfer clock <f»//, etc. are also changed, synchronizing signal V-SYi sets a displaying period Iki 
and an image (I') is displayed on the reproducing screen in the former half of the vertical scanning period IV 
at the reference position of J of the vertical length from 65 and the vertical synchronizing signal V-SY2 sets a dis- 
the top and J of the horizontal length from the right- playing period lyi 'in the latter half of the vertical scan- 
hand side, as indicated by the broken line in FIG. 8. In ning period IV, while the horizontal synchronizing 
this way, the vertical position for displaying the image signal H-SYi sets a displaying period Im in the former 
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half of the horizontal scanning period IH and the hori- The composite video signal is supplied to a TV 

zontal synchronizing signal H-SY2 sets a displaying monitor 136, whereby the images which correspond to 

period Ijn in the latter half of ihe horizontal scanning the respective video signals Yi to Y4are simultaneously 

period IH. displayed on the reproducing screen of the TV monitor 

If a combination of the vertical synchronizing signal 5 136 in the same way as in FIG. 11. 
V-SYi and the horizontal synchronizing signal H-SYi is It is possible to connect the TV cameras 132 to 134 in 
supplied to the TV camera 121 as the synchronizing series to the output of the reference TV camera 131, as 
signal SYi and similarly, combinations of V-SYi and shown in FIG. 13. In this case, a plurality of composite 
H-SY2, V-SY2 and H-SYi, and V-SY2 and H-SY2 to the video signal generators IZSa to 135c are provided on the 
TV cameras 122 to 123, respectively, as the synchroniz- 10 output side of the TV cameras 131 to 134 and the video 
ing signals SY2 to SY4, the positions on the reproducing signals Y 1 to Y4 are compounded in series so as to form 
screen for displaying the images of the respective cam- the composite video signal Y^. The thus-obtained corn- 
eras do not overiap with each other. Therefore, the posite video signal YmR is the same as the video signal 
vertical transfer timing signals VTi to VT4 for the re- Ym compounded at one time as shown in FIG. 7. By 
spective cameras 121 to 124 are output so that VTi and 15 supplying the composite video signal Ym to the TV 
VT2are output in accordance with V-SYj and VT3 and monitor 136, it is possible to simultaneously display the 
VT4 are output in accordance with V-SY2. as shown in images which correspond to the respective video sig- 
FIG. lOA, and the respective vertical blanking signals nals Yi to Y4on the reproducing screen of the TV moni- 
VBL] VBL4 set the displaying periods In and If2 in tor 136. 

accordance with the respective vertical transfer timing 20 In these examples, four images are displayed on one 

signals VTi to VT4. On the other hand, the horizontal reproducing screen by connecting four TV cameras. It 

transfer timing signals Hjl to HT4 are output so that is also possible to display only necessary images on the 

HTi and HTzarc output in accordance with H-SYi and reproducing screen by connecting five TV cameras or 

HT3 and HT4 are output in accordance with H-SY2, as more and selectively operating these cameras, or to 

shown in FIG. lOB, and the respective horizontal 25 display not less than five, e.g., nine images on one repro- 

blanking signals HBLj to HBL4Set the displaying peri- ducing screen by further shortening the displaying per- 

ods 1h\ and Ijn in accordance with the respective hori- iod set for each TV camera. 

zontal transfer timing signals HTi to HT4. It is also possible to connect a part of TV cameras in 

The video signals Yi to Y4 with the respective dis- series and the other cameras in parallel in order to effi- 

playing periods set as described above without overlap- 30 ciently connect the cameras when the number of the 

ping with each other are compounded into a new video cameras connected is large, 

signal Y,nby a composite video signal generator 126 and According to this embodiment, the displaying period 

the composite video signal Y^, is supplied to a TV moni- is set at any given period by setting the operation timing 

tor 127. Thus, the images which correspond to the re- of a CCD, and a reduced image is displayed at any 

spective video signals Yi to Y4 are simultaneously dis- 35 given position of a reproducing screen. In addition, 

played on the reproducing screen of the TV monitor even with a CCD having a low resolution, it is possible 

127. as shown in FIG. 11. to produce an apparently high resolution by compact- 

FIG. 12 is a block diagram of another example of an ing the video signal, 

image pickup system using the solid-state image pickup Since it is possible to display a plurality of images on 

apparatus of this embodiment. 40 the same reproducing screen merely by compounding 

A reference TV camera 131 is equipped with a syn- the video signals of a plurality of solid-state image . 

chronizing signal generator 140 and the operation tim- pickup apparatuses while operating the solid-state 

ing is set in accordance with the synchronizing signal image pickup apparatuses for different displaying peri- 

SYi output from the synchronizing signal generator ods, the connection between the solid-state image 

140. TV cameras 132 to 134 are equipped with synchro- 45 pickup apparatuses is simplified. Furthermore, since the 

nizing signal separators 141 to 143, and timing changing solid-state image pickup device is sufficed with a small 

circuits 144 to 146 are connected in parallel to the out- number of pixels, it is possible to reduce the scale of the 

put of the reference TV camera 131. The synchronizing solid-state image pickup apparatus itself, which leads to 

signal separators 141 to 143 separate the synchronizing a great reduction in cost. 

signal SYi from the output of the TV camera 131, 50 FIG. 14 is a block diagram of another embodiment of 

namely, the video signal Yi and supplies it to the timing a solid-state image pickup apparatus according to the 

changing circuits 144 to 146. The timing changing cir- present invention, and FIG. 15 shows the wave forms of 

cuits 144 to 146 generate the synchronizing signals SYj the synchronizing signals in this embodiment, 

to SY4 by delaying the vertical synchronizing signal or A solid-state image pickup device (CCD) 210 is com- 

the horizontal synchronizing signal by a constant per- 55 posed of a plurality of light receiving devices arranged 

iod. For example, the timing changing circuit 144 de- in a matrix and stores information charges which corre- 

lays only the horizontal synchronizing signal by H/2, spond to the image pattern to which light is projected, 

the timing changing circuit 145 delays only the vertical The information charges are subsequently transferred in 

synchronizing signal by V/2, and the timing changing accordance with a transfer clock from a clock generator 

circuit 146 delays both the vertical synchronizing signal 60 211 and converted into a voltage by the output portion 

and the horizontal synchronizing signal by V/2 and of the solid-state image pickup device 210 so as to be 

H/2, respectively. In this way. the synchronizing sig- output as a video signal Y. The video signal Y output 

nals SYi to SY4 agree with those shown in FIG. 9 and from the solid-sUte image pickup device 210 is supplied 

the operations of the respective TV cameras are carried to a communication line 220 after being subjected to a 

out in accordance with the timings shown in FIG. 10. 65 signal processing such as sample holding and gain ad- 

The video signals Y 1 to Y4 output from the TV cameras justment. 

131 to 134 are compounded into the composite video A timing controller 212 synchronizes the operation of 

signal Ym by a composite video signal generator 135, the solid-state image pickup device 210 with a synchro- 
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nizing signal SY which is transmitted on the communi- 
cation line 220 and it is so designed as to set the opera- 
tion timing of the clock generator 211 in accordance . 
with the horizontal synchronizing signal H-SY and the 
vertical synchronizing signal V-SY output from a syn- 5 
chronizing signal detector 214. The synchronizing sig- 
nal detector 2U detects the synchronizing signal SY 
from the communication line 220 and separates the 
synchronizing signal SY into the horizontal synchroniz- 
ing signal H-SY and the vertical synchronizing signal 10 
V-SY. That is, the synchronizing signal SY transmitted 
on the communication line 220 is what is called a com- 
posite signal in which a horizontal synchronous pulse, a 
vertical synchronous pulse and an equivalent pulse are 
mixed with each other. By detecting the fall of the 15 
composite signal and removing the equivalent pulse of a 
1 period, the horizontal synchronizing signal H-SY is 
obtained and by latching the composite signal at a tim- 
ing a predetermined time behind the fall of the compos- 
ite, the vertical synchronizing signal V-SY is obtained. 20 

The synchronizing signal SY and communication 
data AD are transmitted to the communication line 220. 
The communication data AD, which is overlapped with 
a specific period of the synchronizing signal SY, is de- 
tected by the communication data detector 215 and 25 
supplied to a communication data processor 216. The 
communication data processor 216 is so composed as to 
judge the communication data AD and control the 
operation of the timing controller 212. For example, in 
the case of connecting a plurality of solid-state image 30 
pickup apparatuses provided with addresses to the com- 
munication line 220, the communication data processor 
216 permits the operation of the timing controller 212 
when it confirms the agreement of the communication 
data AD with the designated address. It is in a specific 35 
period other than the effective displaying period of the 
video signal Y, namely, in the blanking period of the 
video signal Y that the communication data AD is over- 
lapped with the synchronizing signal SY. That is, the 
image data of the video signal Y and the communication 40 
data AD are separated in time series. 

FIG. 16 is a block diagram of an image pickup system 
using the embodiment shown in FIG. 14, and FIG. 17 
shows the operation timing thereof. 

A solid-state image pickup apparatus 230 has the 45 
same structure as that shown in FIG. 14. A plurality of 
the solid-state image pickup apparatuses 230 provided 
with respective addresses are connected in series to the 
communication line 220. In the solid-state image pickup 
apparatus 230, the numbers of the pixels of the CCD 210 50 
are set at J of those of the pixels of the reproducing 
screen in the horizontal and vertical directions, and the 
image information is output in the period of i of the 
horizontal scanning period and the vertical scanning 
period. 55 

A main controller 231 for controlling the operation of 
each of the solid-state image pickup apparatuses 230 is 
connected to the communication line 220, and the syn- 
chronizing signal SY and the communication data AD 
are transmitted on the communication line 220. Each of 60 
the solid-state image pickup apparatuses 230 receives 
the synchronizing signal SY and the communication 
data AD from the main controller 231 and operates in 
synchronization with the synchronizing signal SY and 
in accordance with the communication data AD. The 65 
communication data AD designates the address of the 
solid-state image pickup apparatuses 230 and sets the 
output timing for the image information so that at most 
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four solid-state image pickup apparatuses 230 from the 
plurality of solid-state image pickup apparatuses 230 are 
designated and the respective solid-state image pickup 
apparatuses 230 output image information at different 
timings. 

The operation timing of the solid-state image pickup 
apparatus 230 is set by either of the horizontal scanning 
timing signals H-ST| and H-ST2 which are output in 
accordance with the horizontal synchronizing signal 
H-SY and either of the vertical scanning timing signal 
V-STi and V-ST2 which are output in accordance with 
the vertical synchronizing signal V-SY. Either of the 
horizontal scanning timing signals H-STj or H-STz and 
either of the vertical scanning timing signal V-ST| and 
V-ST2 are respectively selected in accordance with the 
communication data AD. The horizontal scanning tim- 
ing signal H-ST2 is set at a delay of J of the horizontal 
scanning period (H/2) with respect to the horizontal 
scanning timing signal H-STi and the vertical scaiming 
timing signal V-iST2 is set at a delay of i of the vertical 
scanning period (V/2) with respect to the vertical scan- 
ning timing signal V-STi- The scanning timing signals 
are selected by the timing controller 212 on the basis of 
the output of the communication data processor 216. 
For example, by decoding the output of a counter, 
which is reset by a synchronizing signal, the decoded 
value of the decoder for obtaining each scanning timing 
is set in accordance with the contents of the communi- 
cation data AD which are judged by the communica- 
tion data processor 216. 

The video signal Y having the overlapping image 
data from at most four solid-state image pickup appara- 
tuses 230 designated by the main controller 231 is input 
to the main controller 231, and the images from the 
prcdetemuned solid-state image pickup apparatuses 230 
are simultaneously displayed on the TV monitor 232 
which is connected to the main controller 231. 

In this way, the images from the solid-state image 
pickup apparatuses 230 designated in accordance with 
the communication data AD are displayed at the posi- 
tions of the reproducing screen of the TV monitor 232 
which are designated in accordance with the communi- 
cation data AD. Different solid-state image pickup ap- 
paratuses 230 are selected by changing the addresses of 
the communication data AD, Thus, connection of more 
than four solid-state image pickup apparatuses 230 is 
enabled. 

FIG. 18 is a block diagram of the structure of a com- 
munication system using the embodiment shown in 
FIG. 14. 

Each solid-state image pickup apparatuses 240 is pro- 
vided with a transmission and reception circuit 217 for 
transmitting and receiving data to and from the commu- 
nication line 220 and is connected to the communication 
line 220 through the transmission and reception circuit 
217. The communication data processor 216 not only 
judges the communication data AD from the communi- 
cation daU detector 215 but also supplies the communi- 
cation data to the transmission and reception circuit 217 
in the state of being overlapped with the video signal Y 
after giving a predetermined processing to the commu- 
nication data. In other words, the solid-state image 
pickup apparatus 240 has a transmitting function in 
addition to a receiving function and works as a commu- 
nication terminal. In this way, if the solid-state image 
pickup apparatus 240 which operates in synchronization 
with a common synchronizing signal SY is utilized as a 
communication terminal, it is unnecessary to especially 
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make the timing on the transmission side with the timing 
on the reception side at the time of transmitting and 
receiving data. 

As the communication data AD, for example, a bi- 
phase sign for inverting the data at every bit is used, and 5 
data is transmitted in accordance with a basic clock for 
generating the synchronizing signal SY. In this case, the 
data of 9 1 0 bits (in the case of the NTSC system) can be 
transmitted in one horizontal scanning period. 

In this embodiment, four images are displayed on one 10 
reproducing screen which is divided into four portions. 
It is also possible to display nine or sixteen images on 
the reproducing screen by using CCD*s having a fewer 
pixels or culling out the image data at every appropriate 
number of pixels, and dividing the horizontal and verti- 15 
cal scanning periods in correspondence with the image 
data so as to operate the solid-state image pickup appa- 
ratuses at the corresponding timings. 

According to this embodiment, it is possible to con- 
nect a multiplicity of solid-state image pickup appara- 20 
tuses in accordance with the addresses designated by 
the communication data without enlarging the circuit 
structure, thereby constituting a large-scale image 
pickup system at a very low cost. 

It is also possible to utilize the solid-state image 25 
pickup apparatus as a communication terminal so as to 
transmit image information and communication data by 
using the same communication line, thereby simplifying 
the communication line. In addition, since the operation 
of each solid-state image pickup apparatus is synchro- 30 
nous with a common synchronizing signal, it is unneces- 
sary to make the liming on the transmission side with 
the timing on the reception side at the time of transmit- 
ting communication data, thereby facilitating the trans- 
mission and reception of data between solid-state image 35 
pickup apparatuses. 

FIG. 19 is a block diagram of still another embodi- 
ment of a solid-state image pickup apparatus according 
to the present invention, and FIG. 20 shows the opera- 
tion timing thereof. 40 

A CCD solid-state image pickup device 310 is com- 
posed of an image pickup portion 3101 for receiving an 
image, a storing portion 310S for temporarily storing 
information charges and a horizontal transfer portion 
310H for transferring and outputting the information 45 
charges to each line. The numbers of the pixels of the 
image pickup portions in the vertical direction and in 
the horizontal direction are set at ^ of the number of the 
pixels of the reproducing screen^ as in the above- 
described embodiments. The numbers of the pixels of 50 
the storing portion 310S and the horizontal transfer 
portion 31 OH are also set in correspondence therewith. 

A driving circuit 311 for driving the CCD 310 in 
pulsation is composed of a vertical transfer clock gener- 
ator 3111, a storing transfer clock generator 311S, and a 55 
horizontal transfer clock generator 311H, and supplies 
the vertical transfer clock <f> Vt the storing transfer clock 
<f>5 and the horizontal transfer clock <(>// to the corre- 
sponding portions of the CCD 310. These transfer clock 
generators 3111, 31 IS and 311H are operated in accor- 60 
dance with the vertical synchronizing signal VD and 
the horizontal synchronizing signal HD, and the opera- 
tion mode is inverted for each field. The vertical trans- 
fer clock generator 3111 supplies a potential for mixing 
the charge of the pixel on the (n— l)th line with the 65 
charge of the pixel on the n-th line in the odd field ODD 
and mixing the charge of the pixel on the n-th line with 
the charge of the pixel on the (n + l)th line in the even 
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field EVEN during the period for storing information 
charges in the image pickup portion 3101 in accordance 
with the output of a storing mode switching circuit 312 
which is operated in accordance with a field identifica- 
tion signal FLD, and outputs a clock for transferring 
the information charges of the pickup portion 3101 to 
the storing portion 31 OS after the elapse of a predeter- 
mined storing period. The storing transfer clock genera- 
tor 31 IS generates a clock for receiving the information 
charges from the image pickup portion 3101 and gener- 
ates a pulse for transferring the received information 
charges to the horizontal transfer portion 310H for each 
line. The timing for generating the line transfer pulse is 
synchronous with the horizontal synchronizing signal 
HD in accordance with the output of a line transfer 
pulse timing generator 213 which is operated in accor- 
dance with the field identification signal FLD and the 
horizontal synchronizing signal HD and is set in a 
blanking period of horizontal scanning at intervals of 2 
H periods in such a maimer as to be delayed by 1 H 
period in the odd field ODD with respect to the even 
field EVEN. The timings for generating the line trans- 
fer pulse are staggered by 1 H period between the odd 
field ODD and the even field EVEN so that the signal 
corresponding to the mixed charges of the pixel on the 
(n — l)th line and the pixel on the n-th hne is constantly 
1 H period precedent to the signal corresponding to the 
mixed charges of the pixel on the n-th line and the pixel 
on the (n-Hl)th line because the information charges 
stored in the pickup portion 3101 in the even field 
EVEN are output from the storing portion 310S to the 
subsequent odd field ODD through the horizontal 
transfer portion 310H. TTierefore, if the video signal 
X(r) output from the CCD 310 has a signal displaying the 
image on an even-numbered horizontal scanning line in 
the odd field ODD, it has a signal on an odd-numbered 
horizontal scanning line in the even field EVEN. 

The thus-obtained video signal X(t) is subjected to 
processings such as sample holding and amplification by 
a video signal processor 314 and supplied to a TV moni- 
tor 315 in the form of a video signal Y(/). On the TV 
monitor 315, the video signal Y(j)is reproduced by non- 
interlaced scanning. Accordingly, the odd-numbered 
horizontal scanning lines are drawn in a first field and 
the even-numbered horizontal scanning lines are drawn 
in a second field. 

For example, in the case of picking up the image of an 
object such as that shown in FIG. 21A, the images of 
the regions Ol to 03 are first picked up in the odd field 
ODD and the horizontal lines are drawn, as shown in 
FIG. 21A. At' this time, the video signal Y(r) generates a 
signal indicating the regions Ol to 03 during the odd- 
numbered horizontal scanning period and displays the 
image of the regions Ol to 03 on the odd-numberied 
horizontal scanning lines but does not display anything 
on the even-numbered horizontal scanning lines. On the 
other hand, in the even field EVEN, the images of the 
regions £1 to £3 are picked up and the horizontal lines 
are drawn, as shown in FIG. 21B. Since these horizon- 
tal scanning lines are drawn by non-interlaced scanning, 
they agree with the horizontal scanning lines shown in 
FIG. 21 A. At this time, the video signal Y(f) generates a 
signal indicating the regions El to E3 during the even- 
numbered horizontal scanning .period and displays the 
image of the regions El to E3 on the even-numbered 
horizontal scanning lines but does not display anything 
on the odd-numbered horizontal scanning lines. Ac- 
cordingly, in the two fields, the images of the object are 
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displayed on all the horizontal scanning lines on the 
reproducing screen. 

In this solid*state image pickup apparatus, the number 
of the horizontal scanning lines itself is smaller than in 
the case of interpolating the video signal X(f) for each 1 3 
H period, but the position of the image is not inverted 
on the image on the reproducing screen unlike in the 
related art and the intervals of the displayed horizontal 
lines are uniform. Additionally, even in the solid-state 
image pickup apparatus shown in FIG. 3, if the interpo^ 10 
lator 14 is eliminated, the position is not inverted on the 
reproduced screen and the number of the horizontal 
scanning lines is equal to that in this embodiment. In this 
case, however, the scanning lines on the lower side are 
eliminated from the horizontal scanning lines El to E3 IS 
and Ol to 03 each of which is composed of a pair of 
scanning lines, so that the interval between Ol and £2 
becomes three times as large. Since the intervals be- 
tween the horizontal scanning lines become nonuni- 
form, the image becomes difficult to see. 20 

The applicant of the present invention has actually 
confirmed as a result of testing solid-state image pickup 
apparatuses of the NTSC system having 120. 240 and 
480 horizontal scanning lines, respectively, that the 
apparent difference in picture quality is small between 2S 
the solid-state image pickup apparatus having 240 lines 
and the solid-state image pickup device apparatus 480 
lines, but that the picture quality is clearly inferior in the 
case of 120 horizontal scanning lines to that in the case 
of 240 horizontal scanning lines. In the case of using a 30 
CCD (for the NTSC system) having 120 vertical pixels 
per field, if an image is picked up by the interlaced 
driving of the CCD and the image is displayed on the 
reproducing screen by the non-interlaced scanning, 240 
horizontal scanning lines are obtained in the vertical 35 
line. Therefore, the CCD is sufficiently used as a TV 
camera. 

Although a CCD of a frame transfer system is used in 
this embodiment, a similar operation is also possible by 
using a CCD of an interline transfer system or of a 40 
frame interline transfer system. 

According to this embodiment, it is possible to pro- 
duce a reproduced picture which is easy to see by using 
a CCD having pixels the number of which in the verti- 
cal and horizontal directions reduced to i of those of 45 
the reproducing screen. Thus, it is possible to provide a 
small-sized, light-weight and cheap solid-state image 
pickup apparatus. 

FIG. 22 shows a further embodiment of a solid-state 
image pickup apparatus according to the present inven- 30 
tion. A solid-state image pickup device 410 is a CCD of 
a frame transfer system and the numbers of the pixels of 
an image pickup portion 4101 and a storing portion 410S 
in the vertical direction are set at i of the number of the 
pixels of the reproducing screen as. in the above- 55 
described embodiments. A driving circuit 411 supplies 
the vertical transfer clock <f>K the storing transfer clock 
and the horizontal transfer clock <^jy to the corre- 
sponding portions of the solid-state image pickup device 
410. In accordance with the clocks from the driving 60 
circuit 411, the video signal X(r) is output from the solid- 
sutc image pickup device 410. The video signal X(,) 
from the solid-state image pickup device 410 is pro- 
cessed by a video signal processor 413 and the predeter- 
mined video signal Y(r) is supplied to a communication 65 
line 420. 

To the communication line 420, a plurality of solid- 
state image pickup devices 430 are connected in parallel 
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or in series and a TV monitor for displaying a video 
signal which is supplied to the communication line 420 
is connected to one end of the communication line 420. 

The synchronizing signal SY and the communication 
data AD on the reproducing screen of the TV monitor 
are transmitted to the communication liiie 420 in the 
same way as in the embodiment shown in FIG. 14. 

The synchronizing signal SY on the communication 
line 420 is detected by a synchronizing signal detector 
414 and is separated into a vertical component V-SY 
and a horizontal component H-SY by the separation of 
the frequency. The vertical component V-SY is sup- 
plied to a vertical synchronous counter 415. 

The vertical synchronous counter 415 is composed of 
a combination of an ordinary step counter and a de- 
coder. The vertical synchronous counter 415 is reset by 
the vertical component V-SY which corresponds to the 
vertical synchronizing signal on the reproducing screen 
and counts the clocks of the horizontal scanning period 
(e.g., the horizontal synchronizing signals HD) and 
when the count value reaches a predetermined value, 
generates a pulse, thereby generating the vertical syn- 
chronizing signal VD of the vertical scanning period. 
The vertical synchronizing signal VD is supplied to a 
vertical transfer clock generator 411V of the driving 
circuit 411 through a vertical timing setting circuit 418. 

On the other hand, the horizontal component H-SY 
from the synchronizing signal detector 414 is supplied 
to a horizontal synchronous counter 417 through a PLL 
(phase locked loop) 416. The PLL 416 synchronizes the 
counting operation of the horizontal synchronous 
counter 417 with the horizontal component H-SY, 
thereby synchronizing the horizontal synchronizing 
signal HD with the synchronizing signal which is sup- 
plied from the communication line 420. For this pur- 
pose, the PLL 416 compares the phase of the horizontal 
synchronizing signal HD with the phase of the horizon- 
tal component H-SY and adjusts the clock which is 
supplied to the horizontal synchronous counter 417 so 
that HD is synchronous with H-SY. 

V-SY and H-SY are vertical and horizontal synchro- 
nizing signals on the reproducing screen, and VD and 
HD are vertical and horizontal synchronizing signals in 
the solid-state image pickup device 410. 

The horizontal synchronous counter 417 is reset by 
the horizontal component H-SY of the synchronizing 
signal and counts the reference clocks supplied thereto 
so as to generate the horizontal synchronizing signal 
HD of the horizontal scanning period. The horizontal 
synchronizing signal HD is supplied to a storing trans- 
fer clock generator 41 IS and a horizontal transfer clock 
generator 41 IH of the driving circuit 411 through a 
horizontal timing setting circuit 419. 

In this embodiment, the communication data AD 
which is transmitted through the communication line 
420 contains data for mode selection in addition to the 
data for controUing the operation timings of the driving 
circuits 411 in the plurality of solid-state image pickup 
devices 410 in the same way as in the embodiment 
shown in FIG. 14. 

The communication data AD is detected by a com- 
munication data detector 421 and processed by a com- 
munication data processor 422. The communication 
data processor 422 determines the scanning timing from 
the communication data AD in the same way as in the 
embodiment shown in FIG. 14, and the timing is sup- 
plied to the timing setting circuits 418, 419. The timing 
setting circuits 418, 419 change the timings of the corre- 
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spending synchronizing signals and supply the changed 
timings to the driving circuit 411. It is therefore possible 
to control the output of the solid-state image pickup 
device 410 in correspondence with the displaying posi- 
tion on the reproducing screen. 

The communication data AD contains a signal for 
selecting a mode. The timing setting circuits 418, 419 
are controlled in accordance with the selected mode. 
For example, in a first mode, the image from one solid- 
state image pickup device 430 is displayed at a portion 
} of the reproducing screen and in a second mode, the 
image from one solid-state image pickup apparatus 430 
is displayed on almost the entire part of the reproducing 
screen. 

To state this concretely, in the first mode, the timing 
for a horizontal line transfer (output) is set for every 
horizontal scanning period, and the timings for the start 
of vertical transfer and line transfer are set at the start or 
i of the vertical scanning period and the sian or i of the 
horizontal scanning period, respectively. In the second 
mode, the timing for a horizontal line transfer (output) 
is set at intervals of two horizontal scanning periods 
(once for every 2 horizontal scanning periods), and the 
timings for the start of vertical transfer and line transfer 
are set at the start of the vertical scanning period and 
the start of the horizontal scanning period, respectively. 

The video signal X(/) from the solid-state image 
pickup device 410 is subjected to processing such as 
sample holding and gain adjustment by the video signal 
processor 413 and supplied to the communication line 
420 as the ordinary video signal Y(f)- 

In the first mode, the video signal X(f) from the solid- 
state image pickup device 410 is processed in the same 
way as shown in FIGS. 14 to 18, thereby obtaining a 
signal for displaying an image in a predetermined region 
of i of the reproducing screen. In the second mode, the 
video signal X(,) from the solid-state image pickup de- 
vice 410 is processed in the same way as shown in 
FIGS. 19 and 20, thereby obtaining a signal for display- 4q 
ing an image on the entire part of the reproducing 
screen. 

While there has been described what is at present 
considered to be preferred embodiments of the inven- 
tion, it will be understood that various modifications 45 
may be made thereto, and it is intended that the ap- 
pended claims cover all such modifications as fall 
within the true spirit and scope of the invention. 

What is claimed is: 

1. A solid-state image pickup apparatus for outputting 30 
a video signal displaying an image on a reproducing 
screen comprising: 

(A) a solid-state image pickup device having a plural- 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 
directions and generating information charges 
which correspond to an image pattern having pix- 
els the number of which in the vertical direction is 
equivalent to 1/n (n is an integer) of the number of 
the pixels of said reproducing screen; 

(B) a vertical transfer means for transferring said 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and 
outputting to each horizontal line said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said horizontal trans- 
fer means such that said horizontal transfer means 
transfers and outputs said information charges for 
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one line in the period of 1/n of the horizontal scan- 
ning period on said reproducing screen; and 
(E) a timing control means for setting the operation 
timing of said driving means in correspondence 
with a synchronizing signal on said reproducing 
screen, thereby obtaining said video signal for dis- 
playing said image which is 1/n as large as said 
reproducing screen in horizontal and vertical di- 
rections in a specified region of said reproducing 
screen. 

2. In an image display apparatus having a plurality of 
solid-state image pickup apparatuses for outputting the 
respective video signals and displaying the images 
picked up by the respective solid-state image pickup 
apparatuses on one reproducing screen, the improve- 
ment comprising: 

each of said solid-state image pickup apparatus in- 
cluding; 

(A) a solid-state image pickup device having a plural- 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 
directions and generating information charges 
which correspond to an image pattern having pix- 
els the number of which in the vertical direction is 
equivalent to 1/n (n is an integer) of the number of 
the pixels of said reproducing screen; 

(B) a vertical transfer means for transferring said 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and 
outputting to each horizontal line said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said horizontal trans- 
fer means such that said horizontal transfer means 
transfers and outputs said information charges for 
one line in the period of 1/n of the horizontal scan- 
ning period on said reproducing screen; 

(E) a timing control means for setting the operation 
timing of said driving means in correspondence 
with a synchronizing signal on said reproducing 
screen; and 

(F) a composite video signal generating means for 
compounding said video signals from said plurality 
of solid-state image pickup apparatuses and dis- 
playing said images picked up by said solid-state 
image pickup apparatuses in the corresponding 
regions which are obtained by dividing said repro- 
ducing screen into n regions; 

wherein said driving means of said solid-state image 
pickup apparatuses are operated in accordance 
with a common synchronizing signal, and 

said timing control means of said solid-state image 
pickup apparatuses set the operation timings of the 
corresponding driving means of the corresponding 
solid-state image pickup apparatuses at the timings 
which are different from each other by a multiple 
of 1/n of the horizontal scanning period and the 
vertical scanning period. 

3. An image display apparatus according to claim 2, 
wherein said plurality of said solid-state image pickup 
apparatuses are connected in parallel to each other and 
a common synchronizing signal is supplied to each of 
the solid-state image pickup apparatuses. 

4. An image display apparatus according to claim 1, 
wherein said plurality of said solid-state image pickup 
apparatuses are connected in parallel to each other and 
a synchronizing signal is supplied to solid-state image 
pickup apparatuses in series in such a manner that a 
synchronizing signal supplied to the solid-state image 
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pickup apparatus at a first stage is supplied from the 
output side of said solid-state image pickup apparatus to 
the solid-state image pickup apparatus at the next stage, 
and so forth. 

5. A solid-state image pickup apparatus for outputting 
a video signal displaying an image on a reproducing 
screen comprising: 

(A) a solid-state image pickup device having a plural- 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 
directions and generating information charges 
which correspond to an image pattern; 

(B) a vertical transfer means for transferring said 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and 
outputting to each horizontal Unc said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said vertical transfer 
means and said horizontal transfer means such that 
said vertical transfer means transfers said informa- 
tion charges in the vertical direction in the period 
of 1/n of the vertical scanning period on said repro- 
ducing screen and said horizontal transfer means 
transfers and outputs said information charges for 
one line in the period of l/n of the horizontal scan- 
ning period on said reproducing screen; and 

(E) a timing control means for setting the operation 
timing of said driving means in correspondence 
with a synchronizing signal on said reproducing 
screen* thereby obtaining said video signal for dis- 
playing said image which is l/n as large as said 
reproducing screen in horizontal and vertical di- 
rections in a specified region of said reproducing 
screen. 

6. An image display apparatus having a plurality of 35 
solid-state image pickup apparatuses for outputting the 
respective video signals and displaying the images 
picked up by the respective solid-state image pickup 
apparatuses on one reproducing screen, the improve- 
ment comprising: 40 

each of said solid-state image pickup apparatus in- 
cluding: 

(A) a solid-state image pickup device having a plural- 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 45 
directions and generating information charges 
which correspond to an image pattern; 

(B) a vertical transfer means for transferrii)g said 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and SO 
outputting to each horizontal line said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said vertical transfer 
means and said horizontal transfer means such that 
said vertical transfer means transfers said informa- 55 
tion charges in the vertical direction in the period 
of l/n of the vertical scanning period on said repro- 
ducing screen and said horizontal transfer means 
transfers and outputs said information charges for 
one line in the period of l/n of the horizontal scan- 
ning period on said reproducing screen; 

(£) a timing control means for setting the operation 
timing of said driving means in correspondence 
with a synchronizing signal on said reproducing 
screen; and 

(F) a composite video signal generating means for 
compounding said video signals from said plurality 
of solid-state image pickup apparatuses and dis- 
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playing said images picked up by said solid-state 
image pickup apparatuses in the corresponding 
regions which are obtained by dividing said repro- 
ducing screen into n regions; 

wherein said driving means of said solid-state image 
pickup apparatuses are operated in accordance 
with a common synchronizing signal, and 

said timing control means of said solid-state image 
pickup apparatuses set the operation timings of the 
corresponding driving means of the corresponding 
solid-state image pickup apparatuses at the timings 
which are different from each other by a multiple 
of l/n of the horizontal scanning period and the 
vertical scanning period. 

7. An image display apparatus according to claim 6, 
wherein said plurality of said solid-state image pickup 
apparatuses are connected in parallel to each other and 
a common synchronizing signal is supplied to each of 
the solid-state image pickup apparatuses. 

8. An image display apparatus according to claim 6, 
wherein said plurality of said solid-state image pickup 
apparatuses are connected in parallel to each other and 
a synchronizing signal is supplied to solid-state image 
pickup apparatuses in series in such a manner that a 
synchronizing signal supplied to the solid-state image 
pickup apparatus at a first stage is supplied from the 
output side of said solid-state image pickup apparatus to 
the solid-state image pickup apparatus at the next stage^ 
and so forth. 

9. A solid-state image pickup apparatus for outputting 
a video signal displaying an image on a reproducing 
screen comprising: 

(A) a solid-state image pickup device having a plural- 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 
directions and generating information charges 
which correspond to an image pattern; 

(B) a vertical transfer means for transferring said 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and 
outputting to each horizontal line said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said horizontal trans- 
fer means and said vertical transfer means so as to 
transfer and output said information charges at 
intervals of a predetermined period; 

(E) a detector for detecting a synchronizing signal 
and communication data on said reproducing 
screen which are supplied from a communication 
line; 

(F) a timing controller for controlling the output 
timing of said video signal by controlling said driv- 
ing means in accordance with said synchronizing 
signal; and 

(G) a data processor for judging the contents of said 
conununication data and controlling said timing 
controller in accordance with the contents of said 
communication data so as to change said output 
timing of said video signal; setting means for setting 
the operation timing of said driving means in corre- 
spondence with a synchronizing signal on said 
reproducing screeitt thereby supplying a video 
signal which is synchronous with said synchroniz- 
ing signal supplied through said communication 
line to said communication line. 

10. A solid-state image pickup apparatus according to 
claim 9, wherein said communication data is overlapped 
with said synchronizing signal for a specified period. 
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11. A solid-state image pickup apparatus according to 
claim 9, wherein said solid-state image pickup device 
has pixels the number of which in the vertical direction 
is equivalent to l/n of the number of the pixels of said 
reproducing screen, and said driving means controls 5 
said vertical transfer means and said horizontal transfer 
means such that said information charges stored in said 
solid -state image pickup device are output in the period 
of l/n of the horizontal and vertical scanning periods on 
said reproducing screen. 10 

12. A solid-state image pickup apparatus for supply- 
ing video signals for displaying images in the odd field 
and the even field to a reproducing screen, said solid- 
state image pickup apparatus comprising: 

(A) a solid-state image pickup device having a plural- 15 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 
directions and generating information charges 
which correspond to an image pattern; 

(B) a vertical transfer means for transferring said 20 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and 
outputting to each horizontal line said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said vertical transfer 25 
means so as to transfer said information charges to 
each horizontal line in the vertical direction at 
intervals of two horizontal scanning periods on 
said reproducing screen and driving said horizontal 
transfer means so as to transfer and output said 30 
information charges to every horizontal line; 

(E) a timing controller for setting the timings for the 
vertical transfer of said information charges to the 
odd field and the even field by said venical transfer 
means are set at timings which are different from 35 
each other by one horizontal scanning period; and 

(F) a signal processor for setting one vertical scan- 
ning period of a signal output from said horizontal 
transfer means at a period an integral number of 
times as large as one horizontal scanning period, 40 
thereby producing an image with said video signal 
having horizontal lines uniformly arranged in both 
odd and even fields on said reproducing screen. 

13. A solid-state image pickup apparatus for supply- 
ing video signals for displaying images in the odd field 45 
and the even field to a reproducing screen, said solid- 
state image pickup apparatus comprising: 

(A) a solid-state image pickup device having a plural- 
ity of photoelectric transducers which are ar- 
ranged in a matrix in the horizontal and vertical 50 
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directions and generating information charges 
which correspond to an image pattern; 

(B) a venical transfer means for transferring said 
information charges in the vertical direction; 

(C) a horizontal transfer means for transferring and 
outputting to each horizontal line said information 
charges transferred in the vertical direction; 

(D) a driving means for driving said vertical transfer 
means and said horizontal transfer means; 

(E) a timing controller for setting, the timings for the 
vertical transfer and the horizontal transfer of said 
information charges by said vertical transfer means 
and said horizontal transfer means; and 

(F) a mode selecting means for changing the value set 
by said timing controller so as to switch the opera- 
tion mode of said solid-sate image pickup device; 

said mode selecting means selecting the mode from at 
least the following two modes: 

(a) a first mode in which said information charges are 
transferred to each horizontal line in every hori- 
zontal scanning period in the period of J of one 
vertical scanning period so as to display an image 1 
as large as said reproducing screen in the vertical 
and horizontal directions in a specified region of 
said reproducing screen; and 

(b) a second mode in which said information charges 
arc transferred in the vertical direction to each 
horizontal line in every horizontal scanning period 
and setting the timings for the vertical transfer of 
said information charges in the odd and even fields 
at timings different from each other by one hori- 
zontal scanning period so as to display an image at 
the substantially entire part of said reproducing 
screen. 

14. A solid-state image pickup apparatus according to 
claim 13, further comprising a detector for detecting 
communication data which is supplied from a communi- 
cation line, and which contains a mode selection signal, 
said mode selecting means switching said modes in 
accordance with the contents of said mode selection 
signal. 

15. A solid-state image pickup apparatus according to 
claim 14, wherein said detector also detects a synchro- 
nizing signal which is supplied from said communica- 
tion line, and said timing controller sets said timings in 
accordance with said synchronizing signal, thereby 
supplying a video signal which is synchronous with said 
synchronizing signal supplied from said communication 

line to said communication line. 

* « ♦ • « 



55 



60 



65 



02/20/2004, EAST 



Version: 1.4.1 



